Results-There was a significant reduction in the time spent in A&E when no radiograph was requested (P << 0-001). The mean time saved in the "Doctor First" (DF) group was 51 min, and in the "Nurse First" (NF) group 36 min. For those who were sent for an x ray 14 min was saved by getting the patient to see the nurse first. However, because the overall referral rate for x rays was greater in the NF group, (78% ofpatients compared with 74% of the DF group, a significant 40/o increase (P=0.05) this potential benefit was largely lost. Overall the average waiting time in the DF group of 92*5 min (95% confidence interval: 89-2 to 96-1 min) was reduced to 88'5 min (95% CI: 85 2 to 91-8 min) in the NF group, a non-significant saving of 4 min. There was no overall difference between the proportion of relevant abnormalities reported by the radiologists for the DF or NF groups (G2 = 0-739, ldf, P = 0-30); however, there was a significant association between the number of relevant abnormalities reported by the radiologists and the different hospitals (G2 = 9'7626, 3df, P = 0-02).
Abstract
Objective-To evaluate whether waiting time in accident and emergency (A&E) departments is shortened when experienced nurses request peripheral limb radiographs before a patient is assessed by a doctor. Design-Simultaneous prospective trial in four A&E departments in the United Kingdom with doctors and nurses requesting radiographs; 2000 patients were randomly allocated to either a "Nurse First" or "Doctor First" category. Subjects-Patients older than 5 years presenting with recent peripheral limb injuries. Main outcome measures-Timing of the various stages of a patient's passage through the A&E department comparing the orthodox route with a group of patients in whom an experienced A&E nurse had the option ofrequesting a radiograph before a medical assessment. Results-There was a significant reduction in the time spent in A&E when no radiograph was requested (P << 0-001). The mean time saved in the "Doctor First" (DF) group was 51 min, and in the "Nurse First" (NF) group 36 min. For those who were sent for an x ray 14 min was saved by getting the patient to see the nurse first. However, because the overall referral rate for x rays was greater in the NF group, (78% ofpatients compared with 74% of the DF group, a significant 40/o increase (P=0.05) this potential benefit was largely lost. Overall the average waiting time in the DF group of 92*5 min (95% confidence interval: 89-2 to 96-1 min) was reduced to 88'5 min (95% CI: 85 2 to 91-8 min) in the NF group, a non-significant saving of 4 min. There was no overall difference between the proportion of relevant abnormalities reported by the radiologists for the DF or NF groups (G2 = 0-739, ldf, P = 0-30); however, there was a significant association between the number of relevant abnormalities reported by the radiologists and the different hospitals (G2 = 9'7626, 3df, P = 0-02).
Hospital C had the highest abnormality rate reported by the radiologists in both the DF The referral rates between the NF and DF groups were significantly different between each hospital (G2 = 12-009, 3 df, P << 0-001), the difference being maximal in hospital B where 10% more patients had radiographs when they were requested by a nurse. In hospitals A, B, and D nurses requested more radiographs than the doctors. In hospital C nurses requested 8% fewer radiographs than the doctors. Overall 78% were referred for radiographs in the NF group, compared with 74% in the DF group. This 4% difference is statistically significant (P = 0 05). Hospitals A, B, and D had similar overall referral rates for radiography (around 80% of all patients entered into the trial). In hospital C the overall referral rate was 62%. This lower rate of referral at hospital C occurred in both the DF and NF groups.
As part of the trial the radiographers assessed whether they thought that the area designated for radiography was appropriate for the site of injury. If it was not, they were instructed to take what they deemed to be the appropriate radiograph. Using this criterion the nurses requested 3.2% more inappropriate areas than the doctors (95% confidence interval 52% to 0.9%, P = 0-005). The results of the x ray reports from the radiologists are shown in table 3. An "abnormal" report was defined as one where there was a pathological finding relevant to the presenting symptom.
A total of 281 patients from the four hospitals allocated to the NF group were not initially sent for radiography; 66 of these 281 (23-5%) were subsequently sent for radiography by the A&E doctor. Twenty one of these (31 8%) had a relevant abnormality revealed by the radiograph. These abnormalities included: * Fracture phalanx of finger or toe (includes loose body in knee, knee effusions, and infected K nail)
At the bottom of table 6 is given the number of patients in each hospital in whom a nurse did not request a radiograph but a doctor subsequently did. It can be seen that in hospital C there were more patients in this category than in any of the other three hospitals. Patients in hospital C who were initially triaged by a nurse subsequently therefore had a greater chance of being referred for an x ray by the doctor than in the other three hospitals. As these patients were all seen subsequently by the doctor, and their injuries correctly identified, no harm came to any of the patients as a result of this practice. A breakdown of the times spent in the A&E departments when a radiograph was requested is given in table 4 and when one was not requested, in table 5 . The times are all shorter when no radiograph was requested. Table 6 gives the average total time spent by the patient in the A&E department. This is graphically represented in the figure. It will be seen that there is a slight discrepancy between the totals represented in tables 1 and 6. This is because 31 subjects had to be omitted from the analysis of the time spent in A&E because the time had been left blank on the forms returned. The average waiting time in the DF group was 92-5 min and in the NF group 88-5 min. The average saving of 4 min is not statistically significant (P = 0 1).
SUMMARY OF FINDINGS
(1) There was a significant reduction in the time spent in A&E when no radiograph was requested (P <<« 0001). The average time saved in the "Doctor First" group was 51 min, and in the "Nurse First" group 36 min. (2) There was a significant difference in the time spent in the A&E departments between the different hospitals (P << 0-001) whether or not the patient was referred for radiography. (3) Patients in the NF group passed through the A&E departments slightly more quickly. Overall only 4 min were saved if a nurse saw the patient first. This saving was not significant (P = 0 1). However, when no radiograph was performed there was no difference in waiting times between patients initially assessed by a doctor or nurse. When a radiograph was taken 14 min was saved on average in the NF group.
Discussion
This study shows that the four minutes of overall waiting time saved if nurses are allowed to request radiographs is trivial compared with the total time spent in A&E. However, if a patient who attends an A&E department needs a radiograph as part of their management, 14 minutes waiting time can be saved if the request for the radiograph is made by a nurse who performs the initial triage. However, because nurses overall requested more x rays this potential benefit was almost completely lost. If radiography is not required, then there is no overall reduction in waiting time as a result of nurse triage.
Several potential disadvantages were revealed as a result of nurses requesting radiography. Overall nurses requested 4% more radiographs than doctors. This has been shown before.3 Furthermore, nurses requested more radiographs of inappropriate areas than the doctors. However, some of the inappropriate requests arose because nurses requested radiographs of the wrist when querying a fracture of the scaphoid, not appreciating that additional scaphoid views were necessary. However, the results from hospital C, where nurses had the lowest overall referral rate and the highest detection rate, show that with good training there is potential to overcome the disadvantages which were revealed in this study as a result of nurses requesting radiography.
It is recommended that practices in hospital The small waiting time saved by an initial nurse triage must be set against a background of a considerable variation in waiting times between different hospitals. These individual differences in waiting times are nearly 13 times greater than the overall four minutes saved when patients were triaged by a nurse.
The greatest saving in waiting time was between those patients who did not have a radiograph compared with those who did, irrespective of whether they were seen initially by a nurse or a doctor. In one hospital (C), however, nurses referred 8% fewer patients for radiography than doctors, and also had the highest abnormality detection rate. Potential time savings here were therefore much greater. Close enquiry revealed that the A&E consultant at this hospital had spent considerably longer training his nurses in the indications for radiography compared with the other hospitals. This additional emphasis on training might also be a factor in the lower referral rate from the doctors in this hospital compared with the others.
In the individual hospital the single most important factor in patient waiting time was whether or not a radiograph was requested.
The overall referral rate in this study was relatively high with 60 to 80% of patients being radiographed. The authors have been unable to find comparative referral rates for these types of injury in published reports. However, one of us (SF) ran a computer program for his own hospital during the six months between January and May 1992 and revealed a referral rate of 37%. In a large multicentre study,7 this hospital was found to have one of the lowest clinically unsuspected fracture rates in the arm, and yet one of the highest overall percentages of radiologically detected fractures.8 This shows that a low referral rate for radiological examination does not necessarily mean that important injuries are missed.
If x ray referral rates for nurses can be kept the same as for doctors in the same establishment then overall waiting times will be reduced. If referral rates are high, retraining of doctors and nurses is needed, emphasising guidelines on the clinical indications for referral for radiological investigation. This would have a much more significant effect on patient waiting time than nurse triage alone. This would not only reduce unnecessary radiography, but it would also reduce the radiation dose to individuals and the population, as well as saving staff time and money.
CONCLUSIONS
The interhospital variation in referral rates for radiographic examination suggests that adequate time should be spent on proper training of nurses and doctors emphasising the clinical criteria for radiological examination. The results of this trial indicate that: (1) patients spend much less time waiting in A&E departments if they do not have a radiograph taken; (2) nurses are more likely than doctors to refer A&E patients for radiological examination, and as a result the potential saving of 14 minutes, when a nurse requests a radiograph, is reduced to four minutes when patients are reviewed overall; (3) nurses make slightly more requests for inappropriate areas than doctors; (4) there was a large interhospital variation in the x ray referral rates; (5) we believe that in view of the wide interhospital variation, monitoring of x ray referral rates before and after x ray triage by nurses, if introduced, should be mandatory; (6) the results from hospital C emphasise the importance of radiological training and the provision of appropriate guidelines before this practice is introduced. This study was supported by a grant from the British Association for Accident and Emergency Medicine, the College of Radiographers, the Royal College of Radiologists, and the A&E Association of the Royal College ofNursing. The opinions expressed herein are those of the individuals on the Working Party, and not necessarily those of the organisation that they represent. The College of Radiographers also made a valuable contribution in redesigning the questionnaire.
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